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EXPERIMENTAL PRODUCTION IN RABBITS OF ANTIEPITHELIAL
AUTOANTIBODIES*
PETER J. GROB, M.D. AND THEODOR M. INDERBJTZJN, M.D.
The serum of patients with pemphigus
vulgaris and pemphigus foliaceus contains
antiepithelial autoantibodies which react in
vitro with a component of stratified epi-
thelium. These autoantibodics are tissue spe-
cific but not species specific (1).
In this paper we are reporting: (1) the
preparation of a fraction from epithelium of
rabbit esophagus which reacted with the
antiepithelial autoantibodies of pemphigus,
and (2) the antigenicity of this fraction in
homologous immunization experiments.
MATERIAL AND METHODS
Esophageal epithelium was obtained from ran-
dom-bred white male New Zealand rabbits. For
immunization, random-bred male Dutch rabbits
were used.
Preparation of rob bit esophcgus tissue powder.
For each preparation 5 animals were required.
They were anesthetized with Nembutal and bled
by cutting the jugular blood vessels. The dissected
esophagus was rinsed with normal saline solution.
All subsqeuent steps were performed in a cold
room (+4° C). The washed esophagi were placed
in distilled water and cooled for 20 minutes. The
mucosal tube of each esophagus was held with a
forceps and the muscular layer was stripped off.
The mucosal tube then was washed in distilled
water, cut into small pieces and homogenized in
distilled water using a Virtis tissue homog-
enizer. The homogenate was sonicated for 90 sec-
onds in a 60 watt, 10 ke ultrasonic disintegrator.
The sonicated material was lyophilized and then
pulverized in a Wiley Mill. This lyophihzed
powder was used for the preparation of the epi-
thelial antigen. Washed rabbit ileum, kidney and
liver also were homogenized, lyophilized and pul-
verized.
Preparation of the epithetial antigen. The prep-
aration was performed in a cold room (+4° C).
Measured amounts of the esophagus powder were
suspended in a 0.8 M solution of KC1 (10 mg/ml).
The suspension was stirred for 30 minutes. After
centrifugation at 10,000 rpm for 10 mm the super-
natant was discarded and the process was repeated.
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After the second centrifugation the tissue residue
was washed with distilled water until the washings
were free of protein, the presence of which was
determined both at 280 mp in the ultraviolet spec-
trum and with the Biuret method (4). The tissue
residue which contained the antigen was lyophi-
lized. Measured amounts of the lyophihzed tissue
residue, containing the antigen, were assayed for
their ability to bind pemphigus antibodies. Rabbit
ileum, kidney and liver tissue powders were treated
identically and were used for control studies.
Immunization of rabbits and gninea pigs. Nine
male Dutch rabbits were used for immunization.
The epithelial antigen was suspended in a 0.85%
solution of NaCI (20 mg/mI) and the suspension
was incorporated into an equal amount of complete
Freund adjuvant (Difco Laboratories, Chicago,
Ill.). The resulting emulsion contained 10 mg of
epithelial antigen per ml. Each rabbit was in-jected with 20 mg of antigen, given as 4 intra-
muscular injections, 2 into the scapular areas and
2 into the hind legs. The rabbits were given the
same amount of antigen four more times at inter-
vals of three weeks. In each instance the antigen
was prepared freshly. Ten days after the last in-jection blood was drawn from an ear vein. The
serum was assayed for its content of antiepithelial
antibodies by means of the indirect immuno
fluorescent test.
Ten random-bred Hartley guinea pigs (300 g)
were given injections with the rabbit epithelial
antigen in the same way as the rabbits. Their se-
rum was studied for the presence of precipitating
anti-rabbit serum antibodies. For this purpose,
both the double diffusion technique in agar and
isnmunoelectrophoresis were used (6).
Indirect immuno fluorescent test. The method de-
scribed by Coons and Kaplan (2) was used. Rabbit
esophagus and, in some instances, rat and guinea
pig esophagus, rabbit ileum and human skin (ob-
tained by punch biopsy) were used as epithelial
substrate. Sections 2 to 3 p thick were made from
the frozen tissue and mounted on glass slides. The
sections were thawed and kept at room tempera-
ture for 30 minutes. They were then brought into
a humid chamber and covered with 2 drops of vari-
ously diluted immune or control sera. As immune
sera a pool of 6 known high titered sera of pemphi-
gus patients was used (final titer 640), as well as
4 individual sera of such patients having antiepi-
thelial antibody titers between 320 and 1280. 10
sera of patients with various other skin diseases
served as controls. After an incubation period of
30 minutes the tissue sections were washed in 4
changes of buffered saline for 40 minutes. The
washed sections then were covered with 2 drops
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.Fjcs. 1 AND 2. Immunofluorescent pattern in rabbit esophagus epithehum induced with
antiepithelial immune sera from rabbits.
a) Prickle cell layer b) Basal cell row c) Subepithelial tissue
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clearly outlining their border (Fig. 1). The
antibody titer in both immune sera was 1:80.
The antiepithelial antibodies present in the
serum of the 4 other rabbits were bound in
vitro to the entire squamous epithelium of
the rabbit esophagus (Fig. 2). The pattern of
immunofluorescent binding in the latter 4
rabbits was indistinguishable from that ob-
tained with the serum of patients with
pemphigus. The antiepithelial antibody titer
in these 4 sera was 1:320.
All experimentally produced antiepithelial
antibodies were bound only by the epithelial
antigen present in the preparation from rab-
bit esophagus and were not bound by cor-
responding preparations from ileum, kidney
or liver (Table I) or by the bloodgroup sub-
stances A and B. Epithelial antigens that had
been previously exposed to 45° C for 10 min-
utes or had been stored at —20° C for more
than seven days, failed to bind the anti-
epithelial antibodies.
In the indirect immunofluorescent test the
experimentally produced antiepithelial anti-
bodies were readily bound to the stratified epi-
thelium of rabbits, guinea pigs and rats as
well as to human epidermis. They did not
react with non-stratified epithelium, such as
the mucosa of the ileum. The in vitro fixation
of the antiepithelial antibodies occurred also
when the immune sera had been heated to 56°
C for 30 minutes.
The skin and the esophagus of the 6 suc-
cessfully immunized rabbits were found to be
free of in vivo bound antiepithelial anti-
bodies. On the other hand, these tissues readily
bound these antibodies in vitro.
nlscussloN
A fraction was obtaioed from the stratified
epithelium of rabbit esophagus that bound the
antiepithelial antibodies present in the serum
of patients with pemphigus. This fraction,
which was free of water soluble proteins, was
designated as epithelial antigen and was used
for homologous immunization experiments in
other rabbits.
Six of the 9 immunized rabbits responded
to repeated injections of epithelial antigen
with the production of antiepithelial anti-
bodies which, in turn, reacted in vitro with
the stratified epithelium of rabbits and other
laboratory animals as well as with human epi-
dermis. They also reacted in vitro with the
stratified epithelium of the same animals
which had produced the antibodies and thus
represented autoantibodies.
The serum of 4 of the 6 successfully im-
munized rabbits contained antibodies which,
on immunofluorescent testing were bound at
the identical site as the antibodies present in
the serum of patients with pemphigus.
The antigen-antibody studies with the
bloodgroup substances A and B were performed
because histologically these substances are lo-
cated in the intercellular areas of stratified
epithelium (7), just as the antigen which
binds the pemphigus antibodies and the ex-
perimentally produced antiepithelial anti-
bodies. Our absorption studies exclude the
possibility that our epithelial antigen con-
tained the bloodgroup substances A or B.
Neither did the epithelial antigen bind anti-
A or anti-B antibodies nor did the blood-
group substances bind the experimentally ob-
tained antiepithelial antibodies.
Our findings suggest that the epithelial
antigen reacting with the pemphigus anti-
bodies is identical with the antigen reacting
with the experimentally produced antiepi-
thelial antibodies. The chemical nature of the
epithelial antigen is as yet unknown, It is
heat labile (destroyed at 45° C).
Since the bullae of patients with pemphigus
form as the result of acantholysis, a process
characterized by a loss of coherence between
epidermal cells, the detection of antiepi-
thelial autoantibodies in the serum of pa-
tients with pemphigus has raised the question
as to whether the acantholysis occurring in
pemphigus represents an immunologic phe-
nomenon. The answer is as yet unknown.
Even though the production of antiepthelial
autoantibodies in rabbits has been possible
and the autoantibodies were present in high
titers in the serum they were not present in
vivo in the squamous epithelium containing
the antigen. This observation suggests the
existence of an efficient barrier between the
epidermis and the plasma. Possibly, this
barrier has the purpose of preventing any
possible damaging effects that the antiepi-
thelial antibodies could exert in vivo. Experi-
ments are in progress attempting to break
ANTIEPITHELIAL AIJTOANTIBODIES 641
down this barrier in order to find out whether
or not an in vivo interaction of the anti-
bodies with the antigen within the stratified
epithelium will be followed by acantholysis.
SUMMARY
Antiepithelial autoantibodies were pro-
duced in rabbits by homologous immuniza-
tion. These autoantibodies were tissue specific
but not species specific. In vitro they behaved
identically to the antiepithelial autoanti-
bodies present in the serum of patients with
pemphigus.
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